The API system for identification of Enterobacteriaceae was evaluated with 366 cultures. Overall accuracy of identification was 96.4%; of the 13 cultures misidentified, 7 were atypical strains.
One of the several devices available commercially for identification of Enterobacteriaceae is the API system, a plastic strip holding 20 miniaturized compartments, or cupules, each containing a dehydrated substrate for a different test. This device is based on work by Buissiere and Nardon (1) who established many of the physical and chemical requirements of such micromethods. The technique is basically a modification of one of the many "little tube" methods, as enumerated by Hartman (7) . The biochemical tests used in the identification of enteric bacteria have long been a prime target of investigators interested in miniaturizing microbiological methods, for few other groups of procedures are so widely used or so well standardized. A variety of investigators, including Weaver et al. (11) , have established that miniaturized techniques may be as sensitive as corresponding macrotechniques. However, many problems which are inconsequential in macrotechniques assume important roles in microtechniques. Some of these problems concem carry-over of substrate in the inoculum, age of inoculum, concentration of inoculum, and oxidation-reduction potentials. The simple proportions required of inoculum to substrate present new problems, as do requirements of the various systems for buffers, indicators, etc. Obviously, these and other factors which may influence results must be carefully considered. The API system employs a series of plastic cupules fixed to a plastic strip. More than one such method exists, and these methods may produce quite different results with the same bacterial strain (J. Buissiere, personal communication).
The API system has been used to identify bacteria in more than one taxonomic group. MATERIALS AND METHODS The API strips used were supplied by Analytab Products, Inc., New York. The API system is comprised of the following tests: o-nitrophenyl-fl-D-galactosidase (ONPG), arginine dihydrolase, lysine and ornithine decarboxylase, citrate utilization, H2S production, urease, tryptophan deaminase, indole production, acetoin production, gelatinase, and fermentation of glucose, mannitol, inositol, sorbitol, rhamnose, sucrose, melibiose, amygdaline, and arabinose. Each of these tests was duplicated by conventional methods with these exceptions: the ONPG and amygdaline fermentation tests were not used, and the phenylalanine deaminase was used instead of the tryptophan deaminase test. The conventional methods employed also included tests for acid production (methyl red test), growth in potassium cyanide broth, reaction on triple sugar iron agar, motility, and fermentation of raffinose. These conven- The major criterion for evaluating an identification procedure must be accuracy of identification, and these results are presented in Table 2 . Results 100% correct were obtained with the API system for cultures of Edwardsiella, Klebsiella, Providencia, Salmonella, Shigella, three of the four species of Proteus, and two species of Enterobacter. One culture was missed of each of Enterobacter aerogenes and Proteus rettgeri, and two cultures were missed of each of Arizona, Escherichia coli, Citrobacter, and Enterobacter liquefaciens. Only the cultures of Serratia were identified with less than 90% accuracy, but even these identifications were 88.5% correct. Of the 366 cultures tested, 96.4% of them (all but 13) were identified correctly with the API system. Errors in identification were caused both by aberrant reactions in the API system and by atypical strains. These errors are listed in Table 3 , and atypical strains are denoted. Of the 13 errors, seven were primarily caused by atypical strains rather than by false positive or negative reactions in the API system. On the other hand, the API system relies upon ONPG and gelatin tests to differentiate Arizona and Salmonella, with Arizona being positive in both and Salmonella negative. In our tests, none of the 29 Arizona strains tested were gelatin positive, so differentiation between these two genera was based solely on the ONPG reaction. Similarly, in the API system, Arizona and Citrobacter are differentiated on the basis of differences in decarboxylase reactions and on fermentation of amygdaline and sucrose by some strains of Citrobacter. Unfortunately, none of our Arizona or Citrobacter strains fermented amygdaline, and only two cultures of on October 27, 2017 by guest http://aem.asm.org/ Downloaded from amygdaline test might be replaced by the dulcitol or malonate test. However, even in its present form, the API system appears to offer a reasonable alternative to conventional systems for identifying Enterobacteriaceae, provided one is willing to accept the indicated degree of error. Obviously, the user must adhere rigidly to the manufacturer's instructions, and he must use the system within its intended limits. Thus, the API system should be used only on suspected cultures of Enterobacteriaceae, and other information gained from observing colony morphology, growth on selective media, and results of serological and other tests must also be considered. Under these conditions, the user can expect a highly accurate identification of enteric bacteria with the API system.
